We have cloned cDNA encoding the mouse interleukln-2(IL-2) receptor from a murine T cell line, CTLL using human IL-2 receptor cDNA as probe. COS 7 cells transfected with the cDNA expressed the antigen recognized by the monoclonal antibody against the murine IL-2 receptor. The cDNA identified 4 species of mRNA (4.5, 3.5, 2.2 and 1.5 kb) of the mouse IL-2 receptor in CTLL cells. Difference in the length of mRNA seems to be ascribed to the variable length of the 3 1 untranslated sequence. Total nucleotide sequence (~1400 bp) of this cDNA was determined and compared with the human receptor. The nucleotide and amino acid sequences of the IL-2 receptor are 70X and 601, respectively, homologous in average between the two species. The comparison has revealed several conserved regions localized to particular exons such as transmembrane and cytoplasmic portions, suggesting that these regions are important for receptor function and its regulation.
INTRODUCTION
Interleukin-2 (IL-2), is a hormone-like peptide synthesized and secreted by activated T lymphocytes (1, 2) . To display its biological effects such as proliferation of T lymphocytes, IL-2 requires interaction with the highly specific receptor on the cell surface (3) (4) (5) (6) . The IL-2 receptor is induced temporally on resting T cells by the stimulation of antigens or mitogens (7) (8) , which provides molecular basis of antigen-specific proliferation of T lymphocyte clones. In contrast, an excessive number of IL-2 receptors are constitutively expressed on leukemic cells or cell-lines which are infected with some leukemogenic retroviruses such as ATLV/HTLV of human (9, 10) and Mu-LV of mouse (J. Yodoi, unpublished) . Aberrant and excessive expression of the IL-2 receptor has been suspected to be related to leukemogenic proliferation of virus-infected T lymphocytes (11) (12) (13) . (19 residues) and an intracytoplasmic portion (13 residues). It is rather surprising that the intracytoplasmic portion, which is supposed to mediate the growth signal triggered by ligand binding, is too small to carry any enzymic activity such as phosphorylation associated with the epidermal growth factor receptor. This simple structure of the IL-2 receptor offers a strong advantage for studying the relationship of the chemical structure and the biological function of the growth factor receptor, of which little is known.
For example, examination of the biological function of the jin vitro mutagenized gene of the IL-2 receptor is a most direct approach to this question.
For the first step toward this goal we wished to find out evolutionally conserved regions of the IL-2 receptor, which would be obvious candidates for the target of the mutagenesis.
We describe here isolation of cDNA clones encoding the mouse IL-2 receptor from mouse IL-2 dependent cell-line, CTLL (16) , and determination of the total nucleotide sequence. Comparison of the nucleotide and amino acid sequences between the mouse and human IL-2 receptors revealed several evolutionally conserved regions which might be of functional Importance for ligand binding and growth signal transmission.
MATERIALS AND METHODS

Biological Materials
Mouse T cell lines, which express the IL-2 receptor, CTLL provided by K.
A. Smith (16) and YAC-1 (17), were grown in RPMI1640 medium containing 10% fetal calf serum. A mouse myeloma TEPC 15 was propagated subcutaneously in Balb/c mice. Crude total cellular RNAs were extracted from CTLL and YAC-1 cells and TEPC 15 tumor and poly(A) RNAs were purified by oligo(dT) cellulose column chromatography as described (18, 19) . High molecular weight DNA was extracted from Balb/c mouse liver or normal human placenta as described (20) .
Methods
cDNA library was constructed from 3 ug poly(A) RNA of CTLL cells using an expression vector, pCD according to Okayama and Berg (21) . E. coli HB101 transformants (2 X 10 clones) were obtained and screened by the method of Hanahan and Meselson (22) .
Restriction enzyme digestion of DNA and transfer of digests to nitrocellulose filters were done as described (20, 23) . mRNAs were treated with glyoxal and transferred to nitrocellulose filters as described (24) . Pre-hybridlzation and hybridization were done as described (20) (26, 27) . Insert fragments of pmIL-2R-l were subcloned into pUC18 and pUC19 plasmid vectors and plasmid DNAs were denatured with alkali just before annealing to primer. The 5' most fragment containing the dG-dC tail was subcloned into M13 mplO because dG-dC stretch has high Tm and is difficult to be sequenced in the plasmid vector.
DNA transfection was performed by the calcium phosphate precipitation method as described (15) . Detection of the mouse IL-2 receptor expresed on the cell surface was done by staining with the anti-mouse IL-2 receptor monoclonal antibody (AMT-13) (28, 29) , and FITC-conjugated goat anti-rat IgG.
Other materials
Restriction endonucleases were purchased from Takara-Shuzo, Ltd. , and 
RESULTS
Detection of mouse IL-2 receptor gene with human cDNA probe In order to isolate the mouse IL-2 receptor gene, we first tried to detect the mouse IL-2 receptor sequence using human IL-2 receptor cDNA clone.
The Sau 3A fragment (659 bp) of the human IL-2 receptor cDNA which included the 5' two-thirds of the coding region was used as probe because the 3' untranslated region of human cDNA clone contains slightly repetitive sequences.
Using this probe, we detected 2 bands each in mouse DNA digests with Eco RI (5.0 kb and 2.2 kb) and Hind III (7.0 and 3.0 kb) by washing with 1 X SSC at 50°. The intensities of mouse bands were slightly weaker than those of human bands ( Fig. l.A) . When the washing condition was shifted to slightly more stringent condition (in 0.1 X SSC at 50°), the band intensity was extremely (21) . By screening about 2 X 10 colonies, we isolated 3 strongly hybridizing clones and 5 weakly hybridizing clones which were not characterized any further.
Two (pmIL-2R-l and -2) of 3 strongly hybridized clones had 1.4-kb inserts (without poly A) and the identical restriction map (Fig. 2) , indicating that these are the full-length copy of the 1. 
